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EXECUTIVE  SUMMARY 

OPERATING  AND  SUPPORT  COSTS: 

AN  ARMY  PERSPECTIVE 

The  purpose  of  this  paper  is  three-fold.  First,  the  steadily  increasing 
emphasis  placed  on  Operating  and  Support  (O&S)  costs  by  DOD,  and  the  Army  in 
particular,  is  documented  and  analyzed.  Secondly,  and  with  an  understanding 
of  this  recent  shift  in  life  cycle  costing  emphasis,  four  management  tech- 
niques will  be  proposed  and  discussed.  It  is  hypothesized  that  the  utiliza- 
tion of  these  techniques  might  ultimately  lead  to  an  overall  reduction  in  the 
life  cycle  cost  of  future  major  weapons  systems,  particularly  O&S  costs. 

Thirdly  and  finally,  the  information  and  data  bank  requirements  for  the 
effective  implementation  of  these  management  techniques  will  be  outlined  and 
detailed. 

It  is  apparent  that  the  seventies  have  seen  an  increasing  emphasis  placed 
on  the  need  to  better  understand  and  control  weapons  systems  O&S  costs  through- 
out the  defense  establishment.  While  life  cycle  cost  estimates,  including 
estimates  of  the  O&S  phase  of  the  life  cycle,  have  been  a requirement  of  the 
Army  for  a number  of  years,  proceduralizing  of  the  O&S  costing  requirement 
within  the  Army  only  began  in  1974.  This  paper  provides  a documentation  of 
the  Army's  development  of  operating  procedures  for  O&S  costing,  beginning 
with  the  employment  of  test  guidance  in  the  UTTAS  DA  Joint  Cost  Team  Indepen- 
dent Parametric  Cost  Estimate  (IPCE)  of  November  1974  through  the  present. 

Subsequent  to  the  development  of  this  background  history,  four  manage- 
ment techniques  which  can  be  utilized  to  reduce  O&S  costs  will  be  proposed. 


i 


1 

f 

I 

These  are: 

# The  manager  should  place  early  emphasis  on  and  establish  O&S  cost 
goals  (1)  as  management  objective,  and  (2)  as  parameters  to  evaluate  alter- 
native design  trade-offs. 

% The  manager's  awareness  of  the  management  and  control  of  O&S  costs 
must  be  conveyed  to  the  (prospective)  contractor  through  (1)  Requests  for 
Proposals  (RFP's)  and  (2)  Source  Selection  Evaluation  Boards. 

% The  Project  Manager  should  place  emphasis  on  logistics  support 
planning  for  existing  systems  as  well  as  newly  initiated  systems. 

% The  manager  must  develop  mechanisms  to  provide  for  personnel  accounta- 
bility for  existing  systems  as  well  as  newly  initiated  systems. 

In  order  to  properly  initiate  and  use  these  proposed  management  techniques, 
there  are  at  least  three  informational  requirements.  These  include: 

# An  accurate  baseline  on  current  systems  to  use  as  a reference  point 
to  measure  the  merit  and  accuracy  of  O&S  costs  projected  for  future  weapons 
systems. 

9 Realistic  cost  estimates  for  future  operations  of  both  existing 
systems  and  systems  under  development. 

# O&S  cost  goals  for  existing  and  new  systems,  broken  out  into  goals 
for  functional  areas. 

Major  conclusions  reached  after  this  above  analysis  are  that  (1)  there 
is  room  for  significant  Improvement  in  the  management  of  O&S  costs  and  (2) 
a prerequisite  to  Improving  O&S  costing  efforts  is  the  development  of  a 

management  Information  system  which  provides  the  information  required  to 
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more  fully  understand  the  impact  of  O&S  costs  on  total  weapons  systems  costs. 
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SECTION  I 


INTRODUCTION 

During  the  1960's,  the  defense  environment  began  to  experience  spiralling 
increases  in  costs  of  new  weapon  systems.  This  climate,  intensified  by 
increased  scrutiny  of  federal  expenditures  for  defense,  served  to  focus  the 
attention  of  top  policy  makers  within  the  defense  establishment  to  the 
desirability  of  initiating  new  and  improved  management  techlques,  in  order 
to  better  apportion  the  ever  diminishing  resources  available  for  v’eapon 
syst  i.sitlon. 

Loposal  was  to  set  up  a cost  analysis  community  in  each  service 
that  concentrated  on  developing  means  of  predicting  the  future  cost  of  systems. 
The  cost  community  introduced  the  life  cycle  cost  concept  which  viewed  new 
weapon  systems  costs  sequentially  as  research  and  development  (R&D) , acquisi- 
tion (investment)  and  operating  and  support  (O&S) . The  primary  emphasis  over 
the  years  has  been  on  the  cost  of  producing  and  fielding  the  system  or,  in 
more  accepted  terms,  on  investment,  recurring  and  non-recurring  costs.  One 
of  the  reasons  that  estimating  emphasis  has  been  in  the  Investment  cost  arena 
is  simply  because  there  exists  more  historical  data  upon  which  to  base  esti- 
mates than  for  any  other  cost  category. 

The  task  of  estimating  life  cycle  costs  is  a formidable  one.  Ironically, 
the  operating  and  support  category  was  assumed  the  least  troublesome.  In 
actual  fact,  it  has  proven  to  be  as  difficult  or  more  difficult  to  estimate 
than  the  acquisition  sections  of  life  cycle  costing.  Other  observations  with 
respect  to  operating  and  support  costs  emerged;  "A  65-35  cost  ratio  between 
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acquisition  and  O&S  had  been  reversed  to  35-65  figure  within  the  past  two 
decades,  and  measured  against  the  total  defense  budget,  new  weapon  system 
acquisition  spending  declined  from  30%  to  20%,  whereas  O&S  spending  increased 
rom  20%  to  30%, " (26:02) 

Both  the  Office  of  the  Secretary  of  Defense  and  Congress  have  become 
eraphatic  in  their  demands  for  full  visibility  of  O&S  cost  estimates  at  major 
decision  points  in  the  weapon  system  Defense  Acquisition  Review  Committee 
(DSARC)  process.  Such  events  drew  attention  to  the  need  for  improvement  in 
our  capability  to  predict  all  weapon  system  O&S  costs,  expecially  during  the 
system’s  mature  years  as  an  active  component  of  the  weapon  system  arsenal. 

The  DEPSECDEF,  in  February  1976,  expressed  concern  with  the  continuing 
growth  of  the  fraction  of  the  total  DOD  resources  needed  to  operate  and 
support  weapons.  The  DEPSECDEF  objective  is  "to  achieve  an  overall  reduction 
in  the  fraction  of  each  Service's  outyear  budget  allocated  to  O&S  cost  in  the 
outyears  by  focusing  now  on  reducing  the  O&S  costs  of  the  new  systems  we  are 
developing".  (16:B1) 

The  purpose  of  this  paper  is  to  emphasize  the  importance  of  the  manage- 
ment and  control  of  operating  and  support  costs.  The  paper  details  manage- 
ment techniques  that  can  be  used  to  reduce  O&S  costs  and  the  information 
required  to  allow  better  management  and  control  of  these  costs 
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BACKGROUND 

The  program  for  visibility  and  management  of  support  costs  in  life  cycle 
cOijting  was  initiated  in  1974  when  the  Deputy  Secretary  of  Defense  established 
an  OSD  Task  Group  including  members  from  each  Service  to  recommend  an  approach 
and  to  develop  a phased  implementation  plan  regarding  visibility  and  manage- 
ment of  operating  support  costs  for  major  weapon  systems  programs.  The  Task 
Group  prepared  a FY  75  action  plan  directing  each  Service  to  "Develop  a cost 
effective  system  to  identify  maintenance  and  operations  costs  by  weapon  sys- 
tem". (15:01) 

While  life  cycle  cost  estimates  had  been  a requirement  in  the  Army  for 
a number  of  years,  proceduralizing  of  the  O&S  costing  requirement  within  the 
Army  began  in  1974  with  the  employing  of  test  guidance  in  the  UTTAS  DA  Joint 
Cost  Team  Independent  Parametric  Cost  Estimate  of  November  1974.  This  esti- 
mate was  essentially  based  on  readily  available  data.  The  effort  was  explora- 
tory, designed  primarily  to  test  existing  data  structures  and  data  sources. 
Guidance  based  on  lessons  learned  was  first  institutionalized  in  the  form  of 
an  Army  O&S  cost  guide  in  December  of  that  year. 

As  estimates  in  the  different  Army  Project  Offices  and  Service  staffs 
attempted  to  implement  the  instructions  to  refine  O&S  costing,  many  problems 
surfaced.  Much  difficulty  was  encountered  in  developing  a consensus  on  what 
constituted  O&S  costs  for  any  given  system.  This  definition  problem  was 
compounded  by  a dearth  of  historical  data  upon  which  to  base  perceptions  of 
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the  nature  and  composition  of  weapon  system  related  O&S  cost. 

In  recognition  of  the  data  problem,  the  DEPSECDEF  established  a manage- 
ment objective  to  improve  the  visibility  and  management  of  weapon  system 
O&S  costs.  In  response  to  this  management  objective,  on  26  December  1974, 
the  US  Army  Chief  of  Staff  issued  a Memorandum  on  Operating  and  Support  Cost 
Management  Information  System  (O&S  CMIS)  for  weapon/support  systems.  During 
1975,  HQ  DA  formalized  the  Army  plan  for  an  O&S  CMIS.  The  specific  approach 
of  this  plan  was  the  initiation  of  an  O&S  cost  management  i.  formation  system 
to  collect  specified  data  for  selected  systems.  The  Army  plan  was  submitted  j 

and  approved  in  November  1975  and  February  1976,  respectively.  ' 

I 

The  plan  outlined  the  development  of  a system  to  identify,  collect  and 
disseminate  operating  and  support  costs  for  existing  major  weapon  systems. 

FY  75  costs  for  four  specific  Army  aircraft  were  compiled  in  accordance  with 
the  O&S  CMIS  plan  and  submitted  in  March  1976.  Development  of  the  O&S  CMIS 
continues. 

The  guidance  for  O&S  costing  continued  to  be  tested  during  1975  con- 
currently with  examinations  of  what  historical  costs  could  be  collected. 

I Extended  discussions  at  all  levels  began  to  ylejd  a consensus  within  the 

Army  as  to  the  composition  of  O&S  cost.  The  third  iteration  of  the  December 
1974  Cost  Guide  became  DA  Pamphlet  11-4,  "Operating  and  Support  Cost  Guide 
for  Army  Materiel  Systems",  in  April  1976.  As  defined  in  the  Pamphlet,  life 

cycle  operating  and  support  cost  is  the  "sum  of  all  costs  resulting  from  the  ; 

j 

i 

operating  maintenance  and  support  (including  personnel  support)  of  the  weapon  i 

j 

\ 

I system  after  it  is  accepted  into  the  Army  inventory.  O&S  cost  build-up  begins  ! 

L . ‘ J 


when  the  first  production  equipment  enters  the  active  or  reserve  force  4 

structure  either  as  operating  unit  equipment  or  combat  crew  training".  (06:2-2)  | 

In  February  1976,  the  DEPSECDEF  issued  the  memorandum  at  Appendix  A. 

To  support  his  objective  of  reducing  O&S  costs,  the  DEPSECDEF  requested  each 
Service  to  establish  O&S  cost  goals  for  each  system  in  development.  The  i 

memorandum  also  stated  that  all  future  DSARC  reviews  would  address  the  O&S  ^ 

cost  impact  of  new  systems  compared  to  those  being  replaced  or  augmented  and  ’ 

efforts  which  have  been  made  or  are  required  to  achieve  a new  outyear  reduc- 
tion whenever  possible. 

Since  the  Issuance  of  tiie  DEPSECDEF  memorandum,  the  Army  has  stepped  up 
its  data  search  and  the  O&S  CMIS  working  group  has  recognized  the  need  to 
develop  a single  information  system  capable  of  reporting  costs  on  current 
systems.  This  Information  system  is  essentially  a bottoms  up  method  of  cost 
estimating.  This  method  attempts  to  actually  go  into  the  field  and  attribute 
costs  to  specific  weapons  systems.  Another  school  of  thought  in  getting  a 
better  handle  on  O&S  costs  of  current  weapons  systems  is  the  top  down  approach. 

This  approach  would  attempt  to  capture  what  actually  was  spent  on  O&S  of 
currently  fielded  systems  by  using  the  existing  accounting  system  and  allo- 
cating costs  to  specific  systems. 

The  paper  will  not  compare  the  two  schools  of  thought  on  cost  estimating 
methodologies,  but  will  emphasize  management  techniques  that  can  be  used  to 
reduce  O&S  costs  and  what  information  is  required  to  aid  better  management 
and  control  of  the  O&S  costs. 


SECTION  III 


MANAGEMENT  TECHNIQUES  WHICH  MAY  BE  EMPLOYED 
TO  REDUCE  OPERATION  AND  SUPPORT  COSTS 

In  the  third  section  of  this  report  on  operation  and  support  cost  manage- 
ment, four  specific  management  techniques  which  can  be  employed  to  reduce 
these  significant  costs  will  be  detailed  and  discussed.  They  have  been 
developed  to  overcome  some  of  the  past  difficulties  which  have  been  encoun- 
tered by  each  of  the  armed  services  a managing  O&S  costs  for  major  systems 
and  respond  to  the  current  emphasis  being  placed  on  this  critical  phase  of 
life  cycle  costing  efforts.  A prerequisite  to  the  application  of  these 
management  techniques  is  an  early  awareness  by  major  weapon  system  develop- 
ment managers  of  the  ratio  of  O&S  costs  to  total  costs  for  the  particular 
system  under  development.  O&S  costs  from  a particular  system  can  vary  frcm 
almost  nothing,  fe.g.,  the  wooden  round  concept  of  the  Cannon  Launched  Guided 
Projectile)  to  a significant  section  of  the  total  cost  (e.g.,  the  XMl  tank). 
As  early  as  possible,  the  design  parameters  which  drive  O&S  costs  should  be 
identified  and  evaluated  in  the  conceptualization  of  weapon  systems.  This 
early  knowledge  is  an  absolute  requirement  to  affect  reduction  in  O&S  costs. 
With  this  awareness,  the  manager  of  a system  currently  in  the  conceptual 
phase  of  the  life  cycle  of  a system  can  take  certain  specific  steps  which 
will  impact  favorably  upon  O&S  costs. 

1.  Early  emphasis  and  establishment  of  O&S  cost  goals  as  management 
objectives  and  as  parameters  to  evaluate  alternative  design  trade-offs. 

O&S  cost  goals  should  be  established  early  and  incorporated  in  the 

Project  Manager's  Plan.  The  cost  goals  established  must  be  realistic, 
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measurable,  achievable  and  ones  that  are  within  the  Project  Manager's  control. 
These  goals  must  be  realistic  in  the  sense  that  they  must  be  based  on  the 
true  environment  in  which  the  system  will  operate;  that  is,  the  fielded 
environment,  and  they  must  also  be  realistic  in  the  sense  that  they  are 
achievable.  The  goals  must  be  measurable  both  in  the  Development/Test 
environment  and  in  the  environment  in  which  the  system  is  eventually  fielded. 
They  must  be  measurable  in  a Development /Test  environment  to  allow  maintaining/ 
control  and  trade-off  analyses  during  development.  They  must  be  measurable 
in  the  eventual  field  environment  in  order  to  allow  tracking  and  final  evalua- 
tion of  accomplishment.  The  goals  must  be  within  the  sphere  of  the  Project 
Manager's  responsibility  and  control  if  he  is  to  held  accountable  for  them. 

The  goals  should  be  established  in  terms  of  cost  driving  design  para- 
meters. This  will  allow  the  assignment  of  appropriate  design  parameter 
goals  to  responsible  system/subsystem  design  organizations.  These  design 
parameter  goals  must  be  representative  and  sensitive  to  the  real  operating 
environment.  Design  parameters  chosen  should  be  the  significant  O&S  cost 
drivers  in  the  fielded  environment. 

The  cost  goals  and  cost  driving  design  parameters  should  be  continually 
evaluated  in  the  design  phase  to  minimize  life  cycle  costs  and  still  attain 
mission  requirements.  It  must  be  recognized  that  minimizing  life  cycle  costs 
could  mean  spending  more  in  R&D  or  investment  to  reduce  total  life  cycle 
costs.  The  overriding  consideration  should  be  minimum  life  cycle  costs. 

These  concepts  must  be  recognized  at  all  levels  and  the  Project  Manager 
given  the  authority  to  make  these  trade-offs.  A good  example  of  the  trade- 


offs  possible  is  the  trade-off  made  between  R&D  and  procurement  made  by  the 


Stinger  Missile  Project,  Significant  savings  in  production  and  O&S  costs 
were  achieved  by  a minimal  increase  in  R&D  costs.  Managers  should  be  con- 
tinuously alert  to  this  type  of  cost  saving  trade-off. 

2.  The  emphasis  on  management  and  control  of  O&S  costs  must  be  con- 
veyed to  the  contractor  in  Requests  for  Proposals  (RFP's)  and  source 
selection  boards. 

After  establishing  goals  both  in  terms  of  costs  and  in  terms  of  cost 
driving  design  parameters,  those  portions  that  the  contractor  will  be  res- 
ponsible for  must  be  conveyed  to  the  contractors.  This  can  be  done  using 
the  techniques  described  below. 

Within  an  RFP  and  in  the  source  selection  agency  the  contracting  agency 
must  specify  those  goals  and  parameters  over  which  the  contractor  has  control, 
will  be  responsible,  and  will  be  held  accountable  for.  This  is  necessary  for 
two  reasons.  One,  the  contractor,  if  unaware  at  inception  of  the  constraints 
developed  by  O&S  costs,  might  not  respond  completely  in  his  technical  approach, 
which  otherwise  might  have  been  acceptable.  In  conjunction,  this  lack  of 
awareness  might  well  lead  to  incompletely  costed  proposals.  Secondly,  even 
with  a partial  awareness  of  O&S  costs  on  the  part  of  the  experienced  defense 
contractor,  the  contractor  might  misinterpret  the  scope  of  performance  para- 
meters and  related  O&S  costs  as  they  pertain  to  the  particular  system  under 
examination,  thereby  leading  to  cost  overruns.  Neither  situation  is  desirable 
nor  is  it  acceptable  to  the  manager  who  has  fully  conceptualized  the  O&S 
costs  of  his  systems.  The  RFP  must  contain  not  only  the  cost  goals  and  design 
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parameters,  but  also  must  contain  all  the  information  (cost  factors,  opera- 


ting factors,  etc.)  to  allow  the  contractor  to  fully  evaluate  the  impact 
of  design  trade-offs  and  develop  complete  O&S  costs. 

The  source  selection  criteria  should  be  completely  specified  and  clearly 
described  in  the  RFP.  It  must  be  made  clear  to  the  contractor  that  the 
reduction  of  O&S  costs  is  a major  objective  of  the  development  of  future 
weapon  systems  and  life  cycle  costs  will  be  given  evaluation  weight  equal  to 
mission  requirements. 

The  RFP  must  contain  a complete  set  of  operating  cost  factors  to  be  used 
by  the  contractor  in  evaluating  the  impact  of  his  particular  design  on  O&S 
costs.  Factors  should  include  tables  of  pay  and  allowance,  POL  costs  and 
support  costs  as  applicable.  The  cost  factors  provided  do  not  necessarily 
have  to  be  the  actual  costs,  but  should  be  reasonably  close;  the  main  point 
is  that  all  contractors  must  be  provided  the  same  factors  to  assure  consis- 
tency and  fairness  in  the  source  selection  evaluation  process. 

Contractual  incentives  should  be  used  to  meet  operation  and  support  cost 
goals.  Various  types  of  contract  formats  and  structures  can  Incorporate 
various  contractual  incentives  in  insuring  that  the  prospective  contract 
will  be  rewarded  for  "over-and-above"  efforts  to  reduce  the  requisite  O&S 
costs  in  fielding  the  system.  The  manager  should  stress,  to  the  extent  of 
his  ability,  the  necessity  for  building  in  these  O&S  specific  Incentives 
and  maximize  the  range  of  incentives  offered.  The  incentives  and  the 
measurements  for  accomplishment  should  be  detailed  in  the  RFP. 

Potential  contractors  must  demonstrate  their  capability  to  assess  O&S 
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costs.  First,  the  contractor  should  be  made  aware  through  the  RFP  that  his 


proposal  must  include  a complete  life  cycle  cost  estimate  (including  O&S 
cost).  The  first  step  in  evaluating  the  contractor's  capability  in  dealing 
with  the  O&S  cost  problem  is  to  have  the  SSEB  do  an  intensive  review  of  the 
contractor's  O&S  cost  estimate  for  completeness  and  reasonableness.  Secondly, 
the  manager  in  conjunction  with  the  Source  Selection  Evaluation  Board  (SSEB) 
should  evaluate  the  contractor’s  previous  performance  under  incentive-type 
contracts.  This  review  should  be  performed  in  order  to  see  if  the  contractor 
responds  adequately  to  these  incentives  and  has  performed  up  to  hoped  for 
standards.  Finally,  close  scrutiny  should  be  given  to  the  corporate  capa- 
bilities of  the  potential  contractor  in  order  to  ascertain  if  that  contractor 
has  had  any  previous  experience  in  evaluating  or  dealing  with  the  O&S  costing 
problem.  If  previous  experience  is  detected,  the  performance  level  should 
be  further  examined,  either  directly  through  an  evaluation  of  the  project's 
final  report  or  by  contacting  the  contracting  agency's  project  officer. 

3.  Emphasis  on  logistics  support  planning  for  existing  systems  as  well 
as  new  development  systems. 

Logistics  support  resources  represent  a significant  portion  of  the  total 
defense  and  Army  budgets.  "Control  Supply  and  Maintenance  (Program  7),  for 
example,  amounts  to  approximately  $2  billion  of  the  Army's  annual  budget. 

The  Operations  and  Maintenance,  Army  (OMA)  account,  which  is  projected  at 
about  $7.4  billion  per  program  year,  encompasses  both  mission  forces  and 
logistics  support  resources.  Even  those  programs  normally  considered  to  be 
combat  mission-oriented  (Program  1 through  6 and  10)  contain  substantial 


resources  that  could  be  appropriately  described  as  logistical  support. 

Certain  units  within  the  division  structure,  such  as  the  supply  and  trans- 
portation (S&T)  battalion,  maintenance  battalion  and  division  support  command 
(DISCOM)  are  specifically  logistic  support  units,  yet  they  are  displayed 
within  the  FYDP  as  part  of  Program  2"  (10:1-1)  In  addition,  virtually  all 

other  battalion-size  units  within  a division  have,  as  an  integral  part  of 
their  organizations,  a specifically  designated  logistic  activity  whose  func- 
tion is  supply,  maintenance  and  transportation  in  support  of  the  battalion's 

1 

i, 

mission. 

The  existing  programs  of  the  FYDP  are  structured  to  contain  both  mission 
and  mission  support  elements  so  that,  in  aggregation,  it  is  impossible  to 
display  all  resources  assigned  to  each  element.  The  FYDP  programs  are  not 
i structured  to  facilitate  the  extraction,  segregation  and  display  of  total 

logistic  support  resources  as  such. 

There  is,  therefore  a clear  need  for  identifying  logistics  support 

I 

resources  expended  and  projected  by  specific  program  unit,  weapon  system  and 
logistic  function/subfunctlon. 

The  Coneral  Research  Corporation  (GRC)  has  been  tasked  by  the  Army  to 
study  the  feasibility  of  shredding  out  logistic  support  specific  costs  on 
existing  systems.  The  objective  is  "to  develop  an  Improved  Army  logistics 
resources  data  base  structure,  which  will  provide  a flexible  and  realistic 
means  of  determining  and  displaying  logistics  support  resources  allocated 
to,  commanded  by  and  projected  for  specific  combat  force  units  and  for 


weapon  systems".  (10:5-1)  This  GRC  study  should  be  used  as  a basis  to 
structure  the  logistic  elements  of  weapon  systems  costs  for  use  by  logisticians. 
Coordination  with  the  GRC  effort  by  Army  O&S  staff  should  be  maintained  to  make 
maximum  use  of  their  efforts  in  determining  data  requirements,  data  sources 
and  data  structure. 

Given  this  type  of  information  will  enable  the  Army  to  shred  out  the  cost 
goals  which  the  logistics  people  are  responsible  for  in  terms  which  they  can 
control  and  manage.  The  logisticians  can  then  put  the  parameters  they  are 
responsible  for  in  the  language  they  understand,  can  change.  Impact  on  and 
formulate  logistic  planning  for  existing  systems  as  well  as  planning  for 
new  development  systems. 

4.  Emphasis  on  the  necessity  for  personnel  accountability  for  existing 
systems  as  well  as  new  development  systems. 

A major  cost  driver  in  operating  and  support  costs  is  Military  Personnel 
pay  and  allowances.  It  is  necessary  not  only  to  review  Tables  of  Organiza- 
tion and  Equipment  (TOE)  of  current  systems  but  conduct  early  TOE  and  occu- 
pational specialty  analysis  for  new  development  systems  in  order  to  reduce 
the  Military  Pay  and  Allowance  (MPA)  portion  of  04S  costs. 

An  in-depth  analysis  needs  to  be  accomplished  that  compares  battalion  or 
weapon  unit  manning  with  that  designed  for  and  projected  for  that  system.  In 
other  words,  is  the  Army  taking  maximum  advantage  of  cost  saving  parameters 
designed  for  existing  systems?  This  information  can  be  used  by  the  Army  to 
determine  whether  a system  already  fielded  that  had  O&S  cost  savings  actually 
realized  those  savings  when  fielded.  If  not,  can  the  TOE  be  adjusted  to 
reduce  MPA  costs  without  significantly  redoing  the  weapon  system  mission 
accomplishment  capability? 
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In  addition  to  analyzing  existing  system  MPA  costs,  it  is  necessary  to 
Impact  early  in  new  system  development  (conceptual  phase)  to  assure  maximum 
advantage  is  taken  of  O&S  cost  saving  designs.  This  policy  was  initiated  by 
the  Army  Patriot  Missile  System  and  the  system  was  designed  to  reduce  overall 
O&S  costs  and  specifically  MPA  costs.  The  Patriot  projected  TOE  should 
result  in  a cost  reduction  over  the  Improved  Hawk  Missile  System  it  is 
replacing. 

In  addition  to  analyzing  weapon  TOE's,  it  is  necessary  to  analyze  skills 
required  for  currently  fielded  weapons  as  well  as  early  analysis  of  skills 
required  to  operate  new  development  system  to  assure  timely  establishment 
and  implementation  of  new  TOE's  with  optimum  skill  mixes.  The  author  has 
served  in  Army  missile  units  where  operators  were  assigned  to  units  with 
technical  skills  required  on  the  replaced  system  but  not  on  the  system  they 
were  assigned  to.  Operators  were  not  only  malasslgned,  but  the  Ft.  Bliss 
Training  School  was  still  training  the  operators  for  their  specific  assign- 
ment. The  loop  had  not  been  closed  with  the  training  school,  informing  them 
that  a particular  experience  specialty  had  been  designed  out  of  the  new 
system. 

Management  emphasis  must  not  only  be  placed  on  early  TOE  and  skill 
analysis,  but  on  personnel  accountability  as  well,  once  the  system  is  fielded 
to  insure  the  reduction  in  O&S  costs  planned  for  are  realized. 


SECTION  IV 


INFORMATION  REQUIRED  TO  ALLOW  BETTER  MANAGEMENT  AND  CONTROL  OF  O&S  COSTS 

The  following  four  specific  types  of  information  are  required  to  allow 
better  management  and  control  of  O&S  costs,  through  the  application  of  the 
management  techniques  discussed  in  Section  III. 

1.  An  accurate  baseline  on  current  systems  to  use  as  a reference  point, 
or  yardstick  to  measure  the  merit  of  O&S  costs  projected  for  future  weapons 
systems. 

What  does  it  really  cost  to  operate  today's  system  in  the  operating 
environment?  There  are  four  techniques  available  to  compute  this  cost. 

The  first  method  would  be  to  account  for  all  costs  on  a weapon  system.  This 
would  mean  expanding  our  current  accounting  system  to  break-out  costs  down 
to  a specific  weapon  system  level.  Secondly,  and  the  method  most  widely 
used,  is  termed  synthesizing.  This  method  is  a bottom-up  approach  of  costing 
using  parametrics,  analogies  or  engineering  estimates  for  cost  estimating. 
These  techniques  are  either  statistical  or  rely  heavily  on  sampling  theory. 
The  third  method  is  the  allocation  method  or  top  down  approach  to  cost 
estimating.  This  involves  taking  costs  at  actual  aggregate  levels  and 
allocating  costs  based  on  relative  measures  of  system  usage.  In  other  words, 
the  costs  are  available  on  how  much  aircraft  fuel  the  Army  buys;  using  allo- 
cation factors,  this  total  would  be  allocated  by  aircraft  type  and  eventually 
to  weapon  system  level.  The  fourth  technique  would  be  a mix  of  the  three. 
This  would  entail  obtaining  costs  from  the  existing  budgeting/accounting 
system  to  the  lowest  level  possible  and  then  allocating  or  synthesizing  to 


the  remaining  levels. 


Whichever  method  is  used,  a baseline  must  be  established  for  each 
currently  fielded  weapon  system  in  terms  of  dollars  required  per  mission 
goal  specified.  The  baseline  should  come  as  close  to  capturing  the  costs 
actually  expended  in  mission  accomplishment  as  possible. 

2.  Realistic  cost  estimates  for  future  operations  of  both  existing  sys- 
tems and  systems  under  development. 

Once  the  baseline  is  established  for  a currently  existing  weapon  system 
in  now-year  dollars,  it  can  be  used  for  projecting  future  costs  and  cost 
reductions,  and  for  actually  measuring  O&S  cos^  reductions  when  you  get  there. 

This  may  be  accomplished  by  extrapolating  the  historical  baseline  costs 
into  future  costs  for  existing  systems  after  making  adjustments  for  projected 
changes  in  the  operating  environment.  For  example,  once  we  know  what  an 
M60  tank  costs  to  operate  today,  we  can  project  what  it  will  cost  in  the 
future  after  making  changes  in  the  operating  scenario,  age  of  the  tank,  etc. 
Once  the  baseline  reference  is  established,  it  can  be  used  in  the  future  to 
compare  actual  costs  expended. 

In  addition  to  having  this  baseline  to  translate  existing  systems  costs 
into  projected  costs,  it  can  be  used  to  compute  new  system  baseline  and 
projected  costs  for  the  new  system  environment.  Obtaining  this  projected 
new  system  costs  requires  three  steps. 

# Cost  translation  of  current  system  baseline  costs  to  operate  costs 
for  the  new  development  system.  For  example,  once  we  have  an  M60  tank 
baseline,  these  statistics  can  be  used  to  develop  a baseline  estimate  for 
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the  XM-1. 

# Normalize  the  costs  for  the  projected  environment  of  the  new  system. 

For  example,  it  may  require  fewer  XM-1  tanks  to  do  the  same  job  an  M60  tank 

does.  ! 

# Establish  O&S  cost  goals  in  terms  of  reducing  the  projected  baseline. 

I 

Since  the  baseline  was  established  based  on  the  current  system,  it  should  be 
reduced  to  obtain  the  benefit  of  cost  saving  design  parameters. 

3.  O&S  cost  goals  for  existing  and  new  systems  need  to  be  broken  out 
into  goals  for  functional  areas. 

Once  those  goals  have  been  established  for  existing  and  new  systems,  they 
need  to  be  broken  out  into  goals  for  functional  areas  (operating,  personnel, 
maintenance,  supply,  RAM,  etc.)  and  translated  into  measurable,  maintainable 
and  controllable  goals  by  each  function.  ■ 

This  would  be  more  difficult  for  new  development  systems  than  existing 

i 

ones.  For  new  systems,  in  order  to  impact  early  in  design,  the  contractor 
must  be  able  to  translate  these  future  costs  from  the  operating  environment 
into  a design  parameter  that  is  measurable  in  a design  development  test 
environment.  He  must  then  be  able  to  translate  these  parameters  back  to 
operating  environment  whenever  he  performs  a trade-off  analysis  to  accurately 
measure  the  trade-off  on  the  design  parameters. 

It  is  important  to  obtain  the  actual  costs  once  the  equipment  is  fielded. 


This  is  important  for  two  reasons.  First,  to  measure  the  actual  accomplish- 
ment of  the  system  in  reducing  O&S  costs.  Secondly,  the  information  is 
required  to  improve  the  cost  estimating/goal  development  for  future  programs. 
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Thus,  a cost  tracking  system  similar  to  the  one  developed  for  Design  to 
Cost  should  be  designed  and  implemented  for  O&S  costs. 


SECTION  V 


CONCLUSIONS 

1.  This  study  concludes  that  there  are  substantial  areas  for  improve- 
ment in  the  DOD's,  and  particularly  the  Army's,  management  control  of  and 
reduction  of  O&S  costs.  While  not  fully  covering  all  potential  subject 
areas,  such  aspects  of  O&S  cost  control  should  Include: 

# PM  shop  and  contractor  emphasis  on  O&S  costing 

0 Accountability  for  O&S  costing  at  project  level  and  in  the  field 

# Development  of  an  accurate  and  current  data  base  for  O&S  cost 
accounting. 

2.  Secondly,  it  is  concluded  that  there  are  current  procedures  extant 
and  operable  to  implement  methods  in  these  operational  and  informational 
areas. 

3.  Finally,  it  is  concluded  that  many  other  aspects  of  O&S  cost  manage- 
ment must  be  considered.  That  is,  in  order  to  develop  an  operating  data  base, 
collection  procedures  must  be  developed  and  human  factor  engineering  should 

be  considered. . 
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SECTION  VI 


RECOMMENDATIONS 

This  study  made  two  recommendations.  One  is  that  the  prepared  management 
procedures  be  analyzed  and  discussed  for  appropriateness  and  applicability 
at  the  Project  Manager  level.  Secondly,  a current  data  base  should  be 
developed  and  made  available  to  those  involved  in  any  aspect  of  O&S  costing. 
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THE  DirUTY  Jf.Ct.r.’ARY  OF  Dr.FCK'FE 
WASHING TC«.  r>.  C.  20301 


28  FEC  ]y/v 


MEMORANDUM  FOR  Tlie  Secretaries  of  the  Military  Departments 
SUBJECT:  Reduction  of  Outyear  Operating  and  Support  (O&S)  Costs 


« 


I am  seriously  concerned  v;ith  the  continuing  growth  of  the  fraction  of 
the  total  DoD  resources  needed  to  operate  and  support  our  weapons  and 
the  decline  in  funds  for  new  s.’eapon  procurement.  A means  to  increase 
real  DoD  I'urchru  ing  power  is  to  increase  emphasis  on  controlling  the 
outyear  eperat ir.g  and  support  costs  of  weapon  systems  during  the  develop- 
ment and  acquisition  j^hsse  hotii  through  attention  to  design,  procurenent , 
and  support  planning.  V.’e  li.ust  l.cve  the  dticl  obj£cti%’es  of  reducing  the 
fraction  of  the  outyear  Do!)  hudf.et  allocated  to  weapon  O&S  costs  while 
at  the  saii.e  time  maintaining  operational  readiness. 


My  16  October  1975  meniorandum.  to  you,  Rubjcct:  V 

agement  of  Supj'ort  Costs  (MfiO  9-2),  de.scriLed  one 
this  action  plan  - improving  the  visibility  and  r 
costs.  While  I am  confident  tliat  we  can  aciiicvc 
and  track  those  costs.  T am  equally  concerned  th 
tention  is  being  paid  to  controlling  eventual  sys 
conceptual,  validation  and  full-seal';  develop;. ept 
My  objective  is  to  achieve  an  overall  reduction  i' 
Service's  outyear  budget  .">1  located  to  Of-.'!  cost  in 
n^w  on  reducinr:  the  OfS  c(>sts  of  the  nf'w’  svstems  • 


isibility  and  Man- 
important  aspect  of 
niagcrcnt  of  support 
;hc  ability  to  identify 
t in.sufficient  at- 
t.-.m  Of<S  costs  duririg 
phases  of  now  systems, 
n tht'  fraction  of  each 
the  outyears  by  focusing 
VO  are  devcl  oni.nn . 


Specifically,  I am  requasting  that  e.ach  Service,  es 
targets  for  each  .system  in  development  to  .support 
and  follow  up  on  the  achievemfint  of  such  targets, 
the  aj  proacii  slKu;ld  he  to  identify  in  the  DCP/DS.*' 
njcntal  CfS  cost  impact  of  eacl:  Vtr.pon  decision  (in 
impact  of  plaune:!  replacement  or  pr.^-rnitatior.  of 
periodically  c^.c.-ess  the  e>:lent  to  \.'hich  the.  decifi 
support,  the  hjo.id  objeci. ivc'.  An\  ii-eL  giowth  \.v>ui: 
to  .sUf'port  tlu'  objective  c'"  overall  rediictinn  of  : 
in  the  outyears.  Such  could  ii  elude  a search  fot. 
ron."i:fit.s..as.  wel  1 as  ct-t'C.'s J.li.fei ti*' . .t  Vs'.i-i - 
Decitions  on  new  wcapon.s  will  be  iicrvily  infjuenc- 
wliich  t-acb  program  contributes  to  Lho  objective. 


tahlish  OSrS  cost 
the  above  objective 
For  the  near  term, 

C process,  the  incre- 
term-iS  of  tlie  OaS  cost 
function),  end  to 
ons  t .al;on  collccti  v . 1 y 
t’u  n requi  r.-- _ t rad  : of  f .G 
!;e  or  S c:'.- V fra.'.t;!.:n 
m.^re  eff e ejt ive^ so j p or t 

i; .. t .9L..f  IC.L Je’il  JJ ' f:*  • 
d bv  tlio  e.atent  tc 


I 


llie  attachment  provides  {guidance  i.ii  the  areas  vhere  otlontion  should  be 
focused  for  greatest  payoff.  I expect  tlilr  guidance  to  be  applied  at 
all  levels  of  the  Services  and  tliat  progress  toward  meeting  t'na  objec- 
tive will  be  reviewed  at  the  liigliest  levels.  I will  need  your  full 
support  to  make  this  iKO.icy  succeed.  From  this  time,  each  DSARC  review 
is  to  specifically  address  the  OSS  cost  impact  of  iic-;.’  systeuis  compared 
to  those  to  be  replaced  or  augmented;  and  efforts  vd.ich  have  been  made 
or  are  required  to  achieve  a net  outyear  reductiori  whenever  feasible. 
Within  three  months  I vould  like  to  have  your  plar.nsJ  approach  to 
establirhment  of  Of.S  cost  goals  for  all  jnajor  prorra-.s  now  in  the  DSAHC 
process  (with  emphasis  on  those  prior  to  USARC  lx)  and  tlie  tu-tliodology 
for  an  annual  assessmiont  of  the  net  O&S  cost  i'.cpact  of  decisions  in  tiie 
prior  year.  Ihe  first  such  assessment  could  be  subn.itted  for  my  review 
a year  Ijom  this  date. 


zfrea'n  * 


Signed 

Clements  dr. 
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G\ri«.k^Hnos_for  the  Rt  -iiiclirm  of  Oiity..  r_C'j  t .t  ;'i;r,  and  yii'ipo  ' Co.-l 

I 

/ 

Scope : Roiluction  of  oulyt-ar  operating  and  t;u7;ort  costs  recinres  the 

Implement  at  ion  cif  a hroad  plati  of  action  as  coirpared  to  at  tot  pt  :.n  j to 
minimize  life  cycle  costs  o:>  individual  pn^^rams. 

Flanninr:  To  :/’et  the  dual  objective  of  redacinp  the  fraction  of  the 

DoU  budget  allocated  to  vi.  apon  OaS  costs  while  simullaneoucl  y improving 
re-adincss  will  require  nev?  iiMijor  initiatives  in  weapons  design  and 
logistic  plain  ing  processes  during  the  acquisition  phase.  First,  for 
new  t’r  inodifiid  sys'rrs  designed  to  replace  or  improve  on  a present 
capability,  t • r gc t SNStem  OAS  costs  and  related  reliability,  naintain- 
abllity  and  p.  rsonncl  parar.eti  rs  should  be  established  during  the  con- 
ceptual phase/i  equ' re;;.c nts  process,  and  in  subsequent  Service  and  DSAaC 
reviews,  so  as  to  achieve  net  savings  for  the  outyear  O&S  budget,  when 
compared  to  the  current  structure  of  operational  elements  these  new 
systems  are  d-.s.'gnec  to  replace.  Acquisi t ic;n  of  those  new  systems  v;ill 
be  guided  by  the  principles  of  Design  to  Cost  (DTC)  , where.  p,:riorrance 
requirer  er.t s will  be  I radc-d  with  scbodule  and  cos:.  AdditiC'nal  ctn’phasis 
should  be  placed  on  the  s J gni  f icance  of  Oi.5'  costs  in  this  irade-off 
process.  Pei  f ormance  i cqu  i re . -nt.*  that  dri\'0  OftS  costs  should  bo  identi- 
fied and  traded  durinr  the  PTC  iirocess.  A1 1 1:  rna  t 've  logistic  iionccpts 
should  bo  exar,  ined,  including  non-st..ndard  .'iproaihes  which  offer 
significant  cost  advantage. 

In  cases  where  new  missic>n  capabilities  are  added  rather  than  being  a 
moderninntion  of  an  existing  system,  every  effort  ‘diould  he  made  to 
incorporate  system  cheirncteristics  v.':iich  reflect  an  acute  a.-xireness  of 
the  necessity  to  meet  established  overall  hervice  'argot  OfS  costs. 
Particular!}  to  bo  discourngfd  is  the  reduction  o:  quanti‘i.i  c , and  this 
should  be  Identified  whenever  it  is  selected  as  tic  approach  toward 
lowe 'ed  OtS  costs.  It  may  be  possible  to  identify  system  c oncepts  that 
can  be  rierged  or  modified  and  develc'pavntu  guided  accordingly  to  cou'i.roi 
and  reduce  0.1  R costs. 


Procedure : Each  Service  should  establish  a procedure  for  assessing 

the  net  lucre m-’iital  01S  cost  impact,  both  for  new  programs  and  those 
presently  in  the  acquisition  phase,  in  order  to  provide  an  equitable 
allocation  of  avail., Me  fisc.'il  resources  to  eacli  "'ission  area.  i'or  e.ac 
program,  opp.art  u>ii  t i ts  to  reduce  Olf  costs  end,  in  p.articul  ,:r , t.^niiowci 
should  be  identified  and  vigerou.'.’iy  rursu-'d  duriv,:.  dcvMo;  .’'t.  To  be 
effective,  iK’-eve*' , this  proc '••■''.’ro  r.-’s:  h?  coupl'.i  v:th  ‘■'irj  ;il-T  ro'' 
commi  treat  to  reduce  or  el.u^imtc.  si'coific  ranpts  r bille's  ,T..d  fa. .Mil 
at  a s]>ecifie'  tir.e.  Special  review  proced'-res  ;.ould  be  c st  ahl  i;,lied 
to  assess  logistical  concepts  and  implom.ent ation  plans  vitb  a 'niew 
tow.rd  caur.ing  int  er-proynn.  cons  .Mid  a i ion,  rr.-cri  c-ntat  i cn , and  .ap;!  ■- 
cation  cjf  intensive  st  an.h'irdi  sat  i on  to  achieve  rr..ilngf'ii.  CIS  cc^.t  i«di 


Use  of  CPA:  'Hie'  OS S coi£  i[^p,ac.J  e5eli’  i/ccpon  deci; 

an  input  to  the  O&S  < ost  project i oas  in  the  EPA.  As 
are  inprovod,  the  EPA  can  serve  as  framework  for  asse 
meet  the  broad  objectives  for  controlling  outyear  0'<S 


ion  can  he  used  as 
O&S  cost  projection 
sslng  tradeoffs  to 
Costs. 


SELECTED  BIBLIOGRAPHY 
Published  Materials 


1.  Alexander,  Arthur  J.  Design  to  Price  from  the  Perspective  of  the  United 

States,  France  and  the  Soviet  Union.  Santa  Monica,  California: 
The  RAND  Corporation,  1973. 

2.  Binkin,  Martin.  Support  Costs  of  the  Defense  Budget:  The  Submerged 

One-Third.  Washington,  D.C.:  The  Brookings  Institution,  1972. 

3.  Blechman,  Barry  M. ; Gramlich,  Edward  M. ; and  Hartmen,  Robert  W.  Setting 

National  Priorities:  The  1975  Budget.  Washington,  D.C. : The 

Brookings  Institution,  1974. 

4.  Commission  on  Government  Procurement.  Summary  of  the  Report  of  the 

Commission:  Government  Procurement.  Washington,  D.C.:  Govern- 

ment Printing  Office,  1972. 

5.  Defense  Science  Board.  Report  of  the  Task  Force  on  Reducing  Costs  of 

Defense  Systems  Acquisition:  Design  to  Cost,  Commercial  Practice 

Vs.  POD  Practice.  Washington,  D.C.:  Government  Printing  Office, 

1973. 

6.  Department  of  the  Army  Pamphlet.  Operating  and  Support  Cost  Guide  for 

Army  Materiel  Systems.  Washington,  D.C.:  Department  of  the 

Army,  April  1976. 

7.  Dubey,  Michael;  and  Yackle,  Albert  R.  Establishing  A Designer's  Cost 

Target . n.p. : Lockheed  California  Company,  n.d. 

8.  Fiorello,  Marco  R.  Problems  In  Avionics  Life  Cycle  Cost  Analysis.  Santa 

Monica,  California:  The  RAND  Corporation,  1973. 

9.  Fisher,  Gene  H.  Cost  Considerations  In  System  Analysis.  New  York: 

American  Elsever,  1971. 

10.  General  Research  Corporation.  Logistics  Resources  Data  Base  Structure. 

McLean  Virginia:  General  Research  Corporation. 

11.  Hamer,  Stephen  A.  Problems  Encountered  in  Implementing  Design  to  Cost 

In  Major  Air  Force  Weapon  System  Acquisition  Programs.  Wright- 
Patterson  Air  Force  Base,  Ohio:  Air  Force  Institute  of  Techno- 
logy, 1973:  Springfield,  Virginia:  National  Technical  Informa- 

tion Service,  AD-769  912, 


^ 


12.  Knotts,  Jerry  E,  Design  to  Cost  Techniques  and  the  Air  Force  Grass  Roots 

Program  Manager.  Maxwell  Air  Force  Base,  Alabama:  Air  Command 

and  Staff  College,  1974. 

13.  Linville,  Ray  P.  et  al.  Deslgn-to-Cost : An  Examination  of  Its  Use  in 

Weapon  System.  Wright-Patterson  Air  Force  Base,  Ohio:  Air  Force 
Institute  of  Technology,  1973;  Springfield,  Virginia:  National 

Technical  Information  Service,  AD  769199,  n.d. 

14.  Logistics  Management  Institute.  The  Contractual  Implications  of  the 

Deslgn-to-Cost  Concept.  Springfield,  Virginia:  National  Tech- 

nical Information  Service,  7459,  1974. 

15.  Materiel  Development  and  Readiness  Command,  Office  of  the  Comptroller. 

Tasking  Directive  - Development  and  Implementation  of  Army  O&S 
Efforts.  Alexandria,  VA:  DARCOM  Headquarters,  12  January  1977. 

16.  Memorandum  for  the  Secretaries  of  the  Military  Departments.  Reduction 

of  Outyear  Operating  and  Support  Costs.  Washington,  D.C.:  Office 

of  the  Deputy  Secretary  of  Defense,  28  February  1976. 

17.  Memorandum  for  the  Secretary  of  the  Army.  Army  Plan  for  Reduction  of 

Outyear  Operating  and  Support  Costs.  Washington,  D.C.:  Tne 

Office  of  the  Deputy  Secretary  of  Defense,  7 December  1976. 

18.  Metcalf,  Joseph,  III.  Cost  Overruns  in  Military  Hardware,  an  Analysis 

of  Cause.  Carslisle,  Pennsylvania:  Army  War  College,  1971. 

19.  Perry,  Robert,  et  al.  System  Acquisition  Strategies:  A Report  Prepared 

for  the  US  Air  Force  Project  RAND  and  Advanced  Research  Projects 
Agency.  Santa  Monica,  California:  The  RAND  Corporation,  1971; 

Springfield,  Virginia:  National  Technical  Information  Service, 

AD  73092,  n.d. 

20.  Report  of  the  Army  Materiel  Acquisition  Review  Committee,  Volume  II. 

Wendell  B.  Sell,  chairman.  Washington,  D.C.:  Department  of  the 

Army,  1974. 

21 . Report  to  the  President  and  the  Secretary  of  Defense  on  the  Department 

of  Defense  By  the  Blue  Ribbon  Defense  Panel.  Gilbert  W.  Fitz- 
hugh,  chairman.  Washington,  D.C.:  Government  Printing  Office, 

1970. 

22.  Schleslnger,  James  R.  Report  of  the  Secretary  of  Defense  James  R. 

Schleslnger  to  the  Congress  on  the  FY  1975  Defense  Budget  and 
FY  1975  - 1979  Defense  Program.  Washington,  D.C.:  Government 

Printing  Office,  1974. 


2 


23.  Sikorsky  Aircraft  Company.  The  Design  to  Cost  Concept.  Stratford, 
Connecticut:  Sikorsky  Aircraft  Company,  n.d. 


24.  Sweeney,  Kenneth  J.  The  Weapon  System  Acquisition  Process:  Controlling 

Costs  Through  Technology.  Carlisle  Barracks,  Pennsylvania:  Army 

War  College,  1972. 

25.  Source  Selection  Evaluation  Board.  Cost  Group  Guide,  n.p.:  US  Army 

Tank  Automotive  Command,  1974. 

26.  US  Air  Force,  Office  of  the  Comptroller.  Preliminary  Draft  O&S  Handbook. 

Washington,  D.C.:  Department  of  the  Air  Force,  1976. 

27.  US  Army  Cost  Model,  Office  of  the  Comptroller.  The  Aircraft  Systems 

Tactical  Personnel  Cost  Model.  Washington,  D.C.:  Department  of 

the  Army,  June  1976. 

28.  US  Army  Materiel  Command,  Office  of  the  Comptroller.  Preliminary  Draft 

Design  to  Unit  Production  Cost:  AMC  Guide.  Alexandria,  Virginia: 

US  Army  Materiel  Command,  1973. 

29.  US,  Comptroller  General  of  the  United  States.  Report  to  the  Congress: 

Life  Cycle  Cost  Estimating — Its  Status  and  Potential  Use  In 
Major  Weapon  System  Acquisitions.  Washington,  D.C.:  General 

Accounting  Office,  1974. 

30.  US  Navy  Report.  Visibility  and  Management  of  Support  Costs.  Washington, 

D.C. : Chief  of  Naval  Operations,  January  1975. 

31.  US  Navy  Report.  Visibility  and  Management  of  Support  Costs  - SHIPS. 

Washington,  D.C.:  Department  of  the  Navy,  September  1976. 


Articles  From  Periodicals 


I 


32.  Dllxard,  Richard  B. , and  Holllngshead , Charles  0.  "Design  to  Cost:  Re 

suits  Depend  Upon  Changes  In  Attitudes  and  Emphases."  Defense 
Management  Journal,  July  1974,  pp.  52-58. 

33.  Gansler,  Jacques  S. , and  Sutherland,  George  W.  "A  Design  to  Cost  Over- 

View." Defense  Management  Journal,  September  1974,  pp.  2-7. 

34.  Hlnrlchs,  Frank  A.  "Design  to  Cost  Requires  Common  Understanding,  Clear 

Direction."  Defense  Management  Journal,  July  1974,  pp.  59-66. 

35.  Holt,  Paul  W.  "Controls  Begin  at  Home  in  Design  to  Cost  Contracting." 

Defense  Management  Journal,  April  1973,  pp.  54-59. 


36.  MacDonald,  Scot,  ed.  "AMC's  General  Miley:  Move  in  the  Direction  of 

Cost-Cutting."  Government  Executive,  May  1973,  pp.  67-69. 


37.  Myers,  F.  W. , Jr.,  and  Horton,  Cyril  F.  "A  Case  History:  Advanced  Attack 

Helicopter."  Defense  Management  Hournal,  September  1974,  p.  37. 

38.  Tashjian,  M.  J.  "implementation  of  the  Design  to  Cost  Concept  from  the 

Contractual  Point  of  View."  Defense  Management  Journal,  Septem- 
ber 1974. 

Lectures  and  Formal  Papers 

39.  Clements,  William  P. , Jr.  Remarks  to  the  Students  of  the  Program  Manage- 

ment Course  and  the  Participants  of  the  First  Seminar  for  General 
Flag  Officers  Orientation  in  Defense  Systems  Accounting.  Defense 
Systems  Management  School,  Fort  Belvoir,  Virginia,  16  October  1973 

40.  Coffin,  Robert  E.  "Design-to-Cost  — DOD  Concepts."  Address  presented 

to  the  National  Contract  Management  Association  National  Sympo- 
sium and  Education  Conference,  Los  Angeles,  California,  17  July 
1973. 

41.  Earles,  Donald  R.  "Design  to  Operation  and  Support  Costs."  Paper  pre- 

sented to  the  1974  Annual  Reliability  and  Maintainability  Sym- 
posium, Los  Angeles,  California,  29-31  January  1974. 

42.  Foster,  John  S.  "Increasing  Defense  Electronics  Productivity."  Address 

presented  to  the  Armed  Forces  Communications  and  Electronics 
Association,  Washington,  D.C.,  5 October  1972. 

43.  Gansler,  Jacques  S.  "Application  of  Life  Cycle  Costing  to  DOD  System 

Acquisition  Decision  Process."  Address  presented  to  the  1974 
Annual  Reliability  and  Maintainability  Symposium,  Los  Angeles, 
California,  20  January  1974. 

44.  Gibson,  John  D.S.  "Life  Cycle  Costing."  Paper  presented  to  the  Ameri- 

can Institute  of  Industrial  Engineers  Design-to-a-Cost  Seminar, 
Washington,  D.C.,  28  March  1974. 

45.  Hitch,  Charles  J.  "Decision  Making  in  the  Department  of  Defense." 

Series  of  four  lectures  at  the  University  of  California,  Berkley, 
California,  5-9  April  1965. 

46.  Margolis,  Milton.  "OSD  Cost  Analysis  Overview."  Paper  presented  to 

the  American  Institute  of  Industrial  Engineers  Deslgn-to-a  Cost 
Seminar,  Washington,  D.C.,  29  March  1974. 

. . ..  . . 


47.  Meyer,  S.C.  Remarks  to  the  Major  Weapon  System  Acquisition  Seminar, 

Washington,  D.C.,  5 December  1973. 

48.  Miley,  Henry  H. , Jr.  Remarks  at  the  Defense  Systems  Management  School, 

Fort  Belvoir,  Virginia,  14  November  1973. 

49.  Sears,  Leslie  R.  "Management  of  Program  Costs  and  the  CAIG."  Address 

presented  to  the  Seminar  on  Major  Weapons  Systems  Acquisition, 
DODD  5000.1  - AR  1000-1,  The  Little  Four  Memoranda,  Washington, 
D.C.,  5 December  1973. 


w 


5 


